Objectives: To assess men's localized prostate cancer (LPC) knowledge and its association with decision-making difficulty, satisfaction and regret.
Prostate cancer is the second most common cancer among men in the United States, and 1 in 7 men will be diagnosed with prostate cancer during his lifetime. 1 African American men are disproportionately affected by prostate cancer, with regard to both incidence and mortality. 2 While a variety of treatment options are available for localized prostate cancer (LPC), many of them have high risks of serious side effects such as urinary leakage, bowel urgency, and erectile dysfunction. To date, no study has proven that any 1 treatment improves survival over the others, leading to much controversy in choosing the best treatment for an individual patient. 3, 4 Because of the significant trade-offs among various available treatment options for LPC, 5 most professional guidelines recommend a shared decision-making process between physicians and patients to ensure a treatment choice that is truly patient-centered and to maximize decisional satisfaction and minimize decision-making difficulty and regret. 6, 7 This process requires that patients have adequate knowledge about the natural history of LPC and the pros and cons of all available treatment options. However, previous studies have found that many patients with LPC, including African Americans, lack a complete understanding of prostate cancer and the potential side effects associated with various treatment options. 8 -11 Poor prostate cancer knowledge has been associated with increased decisional conflict, increased uncertainty, and decreased perceived decision-making effectiveness. 11 Men who were more knowledgeable about prostate cancer treatment options have shown increased satisfaction with their treatment decision than less knowledgeable men. 12 Identifying men who have less knowledge and/or higher decisionmaking difficulty in the clinical setting may allow for targeted support. However, few studies exist to guide physicians in determining which patients are at risk for higher decision-making difficulty.
We conducted this study of patients with newly diagnosed LPC to assess their knowledge during the process of deciding on a treatment, and whether knowledge score was associated with decision-making difficulty, satisfaction, and regret in a racially and socioeconomically diverse population. We hypothesized that significant knowledge gaps would exist in different racial and socioeconomic groups, and that less knowledgeable men would experience greater decision-making difficulty, along with less satisfaction and more regret with their treatment decision.
Methods
We conducted a population-based, cross-sectional survey of black and white men aged Յ 75 years, living in the Detroit metropolitan area, and newly diagnosed with LPC between 2009 and 2010. The study methods, sampling, and survey instrument have been previously reported. 13 Briefly, new LPC cases were identified by Rapid Case Ascertainment in the Metropolitan Detroit Cancer Surveillance System, a population-based cancer registry that is part of the National Cancer Institute's Surveillance, Epidemiology, and End Results program. If the patient's physician stated the patient was healthy enough to participate, the eligible patient was mailed a self-administered survey with a small ($10) monetary incentive. The method described by Dillman 14 was used to encourage survey response. To reduce the burden on participants, the survey was divided into 2 parts, which were mailed to participants approximately 1 month apart. The first part of the survey asked men to report their treatment choice, reasons for the choice, and what treatment options were offered and recommended by their physicians. 13 The second half of the survey asked about the information sources, LPC knowledge, and decisional experiences and outcomes (ie, decision-making difficulty, satisfaction, and regret). 15, 16 LPC was defined as T1 to T2 tumors based on American Joint Committee on Cancer staging criteria. The study received approval from the institutional review board at Wayne State University.
Sampling
During the study period, a total of 874 potentially eligible patients with LPC were identified. To achieve similar numbers of white and black men, they were sampled at a ratio of 1:3, leaving a total of 559 men sampled for study contact. After initial physician and patient contact, 168 total patients were excluded from the study (118 because their physicians did not approve their participation and 50 because they did not meet all study inclusion criteria), resulting in 391 eligible cases to be surveyed. 13 Of these, 266 men completed the first part of the survey-a response rate of 68%. Another 22 men declined to participate in the second survey. Therefore, a total of 244 men were sent the second part of the survey, and 201 men completed it, for a response rate of 82%.
Instruments and Measures
The primary outcome variables were the number of questions answered correctly on the 11-item LPC knowledge scale and the 3 decisional measures. Since we could not find a published validated LPC knowledge scale, we developed our own based on a through review of the literature and qualitative studies. 9, 10 The knowledge scale consisted of 11 statements about the natural history of LPC and its treatment options (eg, comparative side effect profiles, facts and myths) using the options "true," "false," or "do not know" (Table 1 ). Each correct answer was scored with 1 point, and the total knowledge score was the sum of all correct answers. "Do not know" was considered an incorrect answer for statistical analysis. The treatment decisionmaking experiences and outcomes (ie, decisionmaking difficulty, satisfaction, and regret scales) were based on existing scales, modified for our study. 15, 17, 18 (Scales are available upon request.)
When asking about men's sources of information about prostate cancer and its treatment options, the 12-item questions were grouped into 2 categories: 3 items related to physician sources (ie, urologist, radiation oncologist, and primary care physician [PCP]) and 9 items for nonphysician sources (ie, spouse/partner, relatives, friends, the Internet, health pamphlets/brochures, place of worship, TV/radio/newspaper, magazines/books, and informational videos). The total number of the 9 nonphysician information sources was counted based on the number of affirmative responses for each item; this was used as 1 of the predictors for the knowledge score. Other predictors considered were age, race, education, marital status, insurance, tumor characteristics (ie, prostate-specific antigen [PSA], Gleason score), and treatment choice. Selfreported PSA and Gleason score were used when available and supplemented with values in the Metropolitan Detroit Cancer Surveillance System. Other missing data were omitted, and no imputation was attempted.
Statistical Analysis
The distribution of study variables was described using counts and percentages. The knowledge score was compared between races and among treatment options using the Fisher exact test. The unadjusted effects of study variables on knowledge score were examined using linear regression. Although insurance type was significantly associated with knowledge score in the unadjusted analysis, it was not included in the multivariable linear regression model because of its high colinearity with age. All other significant predictors in the unadjusted analysis were included in a multivariable linear regression model, in addition to age and treatment choice, which were considered a priori. We then used the knowledge score as the predictor of the 3 decisional outcome measures (ie, decision-making difficulty, satisfaction, and regret) in adjusted and unadjusted analyses. Because of the lack of variability in the Likert-scale responses for decisional satisfaction and regret, the 3 decisional measures were dichotomized, with the median as the cutoff. Logistic regression was used for the associations between knowledge score and the 3 decisional measures, which were adjusted for the significant factors demonstrated in the unadjusted model. All analyses were computed using R version 3.1.2 (R Development Core Team, Vienna, Austria), with a P value Ͻ.05 considered significant.
Results
Among the total sample of 201 men (104 white and 97 black), the average age was 61.5 years (range, 43-75 years; standard deviation [SD], 7.3 years), and 90% of the men had a high school education or more ( Table 2 ). The mean knowledge score was low for both races (mean, 5.87; SD, 2.5; range, 0 -11), but was lower for black men compared with white men (mean Ϯ SD, 5.00 Ϯ 2.51 vs 6.68 Ϯ 2.29; P Ͻ .001) for questions regarding the natural history of LPC and the comparative survival rate and side effect profile between the 2 major treatment options-surgery and radiation. In fact, black men consistently scored lower than white men on all questions except for 1. For example, only 64.6% of men (72.5% of white men vs 55.6% of black men; P ϭ .03) endorsed the statement, "Treatment for prostate cancer can have serious long-term side effects," whereas only 58.9% (67.6% of white men vs 48.9% of black men; P ϭ .02) endorsed the statement, "Most prostate cancers grow very slowly and rarely cause problems. A few grow quickly." Less than 50% of the men correctly answered the questions regarding the comparative side effect profiles of surgery and radiation and their associated 10-year survival rates (Table 1) . Interestingly, men who chose surgery answered correctly significantly more often for questions addressing the effect of radiation on future surgery and the effect of surgery on cancer spread compared with men who chose radiation. By contrast, men who chose radiation were more likely than men who chose surgery to endorse the statement, "The 10-year survival rates are the same for surgery and radiation" (Table 1) . Men reported that the top 3 most commonly used information sources were urologists, PCPs, and pamphlets. The mean number of information sources used (other than seeing physicians) was 3.94 (range, 0 -9; SD, 2.5) (Figure 1) . In unadjusted analysis, race, education, marital/ partner status, PSA level, insurance type, and the number of information sources used were significantly associated with LPC knowledge score (Table  3) , whereas age and Gleason score were not. A borderline significant association exists between treatment choice and knowledge score, suggesting that men who chose surgery may have more knowledge compared with men who chose other options (P ϭ .06). In the multivariable linear regression analysis, race, marital/partner status, education, and the number of information sources used remained statistically significant (Table 4) . We did not include insurance type in the model because of its high correlation with age, which is adjusted in the model. Study participants were highly satisfied with (on a scale of 1-5; median score, 5; SD, 0.43) and did not regret (on a scale of 1-5; median score, 1; SD, 0.83) their treatment choice. However, the decision-making difficulty score varied across the spectrum of 1 to 5, with a median of 2.6 (SD, 0.43). In both unadjusted and adjusted analyses, higher knowledge score was not significantly associated with either decisional satisfaction or regret. However, higher knowledge score was significantly associated with increased decision-making difficulty (Table 5) .
Discussion
In this population-based cohort of black and white men with newly diagnosed LPC, we found that the majority of men had significant knowledge deficits regarding the natural history of prostate cancer and the comparative side effect profiles and survival benefit among 2 major treatment options: surgery and radiation. More than a third of the men who received surgery or radiation treatment did not know that these treatments can have serious longterm side effects. Fewer than half of the men correctly answered questions regarding the common side effect profile and survival benefit of surgery compared with radiation. As we hypothesized, significant knowledge gaps existed among different racial and socioeconomic groups, with lower knowledge among black men, men with less education, men who were not married or partnered, and men who consulted fewer information sources. Neither tumor aggressiveness (ie, PSA level, Gleason score) nor treatment choice was associated with overall LPC knowledge score. Furthermore, the knowledge score was not associated with decisional satisfaction or regret. Contrary to our hypothesis, we found that a higher LPC knowledge score was associated with greater decision-making difficulty.
Few studies to date have directly analyzed differences in LPC knowledge among a population with a high proportion of African Americans, as we have here. A previous study of African American men without prostate cancer supports our finding that a higher education level and being married are associated with more prostate cancer knowledge. 19 In a recent study of mainly white, college-educated men with LPC, using a knowledge questionnaire similar to ours, Orom et al 12 found a higher average knowledge score in their sample (69% correct, compared with 53% correct in our study). As the survey questions were similar, the difference in study populations likely accounts for the difference in knowledge and supports the validity of our scale, since the 2 measures behaved consistently, given the differences in populations. 12 The large knowledge gaps we found regarding the side effect profiles and survival benefits of different treatment options implies that men who choose radiation or surgery did so with important misunderstandings of the likely results and side effects of their treatment choice. Patients' information about prostate cancer and its treatment options comes from many sources, including both physician and nonphysician sources; the most frequent was a urologist, as we found in this study and others. 20 Nonphysician sources of information, such as family, friends, and the Internet, may contribute to both overall attitudes toward cancer in general and prostate cancer information in particular. However, the finding that men lacked detailed knowledge of side effect profiles and the effect of treatment alternatives on survival is consistent with our earlier report that these patients had unrealistic expectations of the survival benefit of active treatment. 13 Whatever the source of the knowledge gap, our findings demonstrate that black men, less educated men, and unmarried men are vulnerable groups that may need more support and information from their health care providers when making their treatment decisions about LPC. This is particularly true for black men, who are disproportionately affected by higher prostate cancer incidence and mortality, as well as decisional regret and lower quality of life after treatment. 21, 22 We found that consulting more information sources beyond physicians significantly increased men's knowledge of LPC. Similar results were found in another study that showed that information-seeking behavior was associated with more knowledge of prostate cancer. 19 Many cancer patients have reported that accurate and unbiased information about treatment options for cancer and their side effects is difficult to find. 23 This may contribute to the large deficit in prostate cancer knowledge observed in our study, among both lower socioeconomic groups and the overall study population. Increased accessibility to comprehensive and accurate, unbiased information about prostate cancer beyond health care providers may improve men's knowledge before making this important and difficult treatment decision. Targeting increased access to unbiased resources or welldesigned educational decision aids for vulnerable populations such as African Americans or less educated men may help to address the disparities in LPC knowledge identified in our study. This may provide a basis for them to make informed treatment decisions that are concordant with their treatment goals and preferences, provided they get adequate support from their physicians. Importantly, PCPs were found to be the second most commonly used source for prostate cancer knowledge, after urologists. This suggests opportunities for PCPs to provide unbiased information during the critical treatment decision-making time, as the literature suggests that specialists are more likely to be biased toward whatever options they deliver themselves. 24, 25 Use of a survey such as ours to evaluate patients' prostate cancer knowledge may be useful in identifying those who will benefit most from resources and educational materials. As the physicians with whom patients likely share the closest and most long-term doctor-patient relationship, PCPs are well positioned to play an active role in helping men acquire adequate LPC knowledge and alleviate decisional burden. PCPs should make men aware of the equipoise in LPC treatment options and reassure them that the speed with which they make this decision will not affect mortality or morbidity. They should explain the importance of taking time to contemplate and discuss with all providers the side effects that matter most to them. Patients' ideas, concerns, and expectations about the options, their benefits, and their harms should be elicited, and patients should be supported in the process of deliberation. This could be achieved by using a 3-step model, 26 with short tools such as "option grids" to initiate shared decision making during clinical encounters, and then referring patients to more extensive tools (eg, booklets, webbased decision aids) to read and share with family members. These brief tools are designed to facilitate a dialog about options but do not attempt to be comprehensive. 27 Well-designed patient "decision aids" that clearly describe the options available and their possible benefits and harms are available and could be used before or after office visits to encourage specific and in-depth communication.
28,29
While PCPs may not be experts in LPC treatment options, they are often very knowledgeable about the patient's comorbidities, functional status, decision-making style, and preferences, and should be a crucial part of the multidisciplinary team supporting the patient through this stressful time. Decision-making difficulty, a measure of the distress and uncertainty surrounding a treatment choice and the patient's confidence in that decision, measures the level of anxiety and stress for men and their families during the process of making a treatment decision after being diagnosed with LPC. While additional educational efforts and increased access to information sources may increase men's knowledge of LPC, these efforts might not be enough to decrease decision-making difficulty. Contrary to our initial hypothesis, we found that increased knowledge of LPC was associated with increased decision-making difficulty. We think this result is plausible since so many controversies and uncertainties exist surrounding the myriad treatment options for LPC and a lack of consensus even among experts regarding the best decision. 9, 10, 13 Another possible explanation is that when men's overall knowledge of treatment side effects and survival benefit is so low, it may not reach the threshold at which a positive impact on decisionmaking difficulty can be observed. In fact, Orom et al 12 also reported that increased knowledge of LPC was associated with greater decision-making difficulty.
Few data exist to help clinicians identify which patients are at risk for decision-making difficulty so that they can be targeted for supportive interventions. Although high-quality evidence shows that decision aids for people facing treatment or screening decisions in general, compared with usual care, improve people's knowledge regarding options and reduce their decisional conflict related to feeling uninformed and unclear about their personal values, only low-quality evidence indicates that they improve congruence between the chosen option and the patient's values. 30 A recent systemic review of LPC decision aids found them to have only a small positive impact on decisional regret, knowledge, decisional conflict, and satisfaction with a treatment decision. 31 Our findings suggest that current efforts to increase knowledge of LPC, such as educational interventions and increased access to information sources, may not be enough to effectively decrease decision-making difficulty. Better patient education with unbiased, evidence-based information is necessary, but it may not be sufficient to minimize decision-making difficulty because of the current controversies over and uncertainties of predicting clinically significant cancers from indolent cancers. Interventions may need to reassure men that everyone finds this decision difficult, and that there is no 1 best choice for everyone. Literacy levels among patients may be low, and cultural factors may require communication strategies that are more inclusive of family and friends, particularly among less educated African American men. Men also need to be reassured that most LPC grows slowly, and they do not have to rush to a decision. In the future, more reliable methods, such as novel biomarkers that can guide men's treatment decisions by differentiating aggressive cancers that need to be treated from indolent cancers that can be observed, are needed to decrease men's decision-making difficulty. In the meantime, physicians play a critical role in helping patients make decisions that are consistent with their own health care objectives, including both realistic life expectations and the side effects of treatment options. 5 Strengths of this study include that it is one of few population-based studies that examine the relationships between personal, racial, clinical, and treatment characteristics and men's knowledge of LPC, as well as associations between knowledge and decision-making difficulty, decisional satisfaction, and regret. However, our study has several limitations. First, a smaller number of patients (n ϭ 17/201) chose watchful waiting or active surveillance (AS). Larger studies are needed to confirm our findings in this group of men. In addition, we did not differentiate watchful waiting from AS in this study because these terms are often used interchangeably by both physicians and patients. Second, as this survey was done during 2009 to 2010, it likely underrepresents AS in current practice. However, the main treatment options, their possible benefits and harms, and the controversies surrounding the best treatment for individuals are not changed. Third, some variables may have been misclassified because of self-reported data; such bias would not likely have differed significantly between the different demographic groups within our study. In addition, the high correlations between selfreported PSA and Gleason score and those reported in the tumor registry gave us confidence in the reliability of the self-reported data. Our data were skewed toward high satisfaction and low regret with treatment decisions, with little variability. This may limit the study in delineating any associations between knowledge and decisional satisfaction or regret. This could also be a result of the short amount of time between making a treatment choice and filling out our survey. Longer-term studies with larger populations may be needed to further explore this relationship. Since no validated knowledge scale about LPC is available in the literature, we constructed our own knowledge scale based on the literature and qualitative studies. 9, 10, 32 Finally, our data were from 1 geographic location that may not be representative of other locations.
Conclusion
This racially diverse, population-based study provides important new information on the effects of patient demographic and tumor characteristics, and of information sources, on men's knowledge of LPC, as well as the effect of that knowledge on decisional outcome measures, particularly decisionmaking difficulty. Overall, we found a very low level of knowledge of LPC among the majority of men, and more information sources used beyond physicians significantly increased men's knowledge of LPC. However, more knowledge of LPC was associated with increased difficulty regarding making an LPC treatment decision. These findings underscore the importance and necessity of better patient education to increase knowledge of LPC, but it may not alleviate men's decision-making difficulty because of the current scientific uncertainty in this area. 
